E Xl Programming
Research
ﬁ’ A Laboratory

BiGUL’s
Bidirectionality

Zhenjiang Hu & Josh Ko
National Institute of Informatics, Japan

Oxford Summer School on Bidirectional Transformations
27 July 2016



Plan

« Review well-behavedness, with partiality
explicitly represented.

« Get a taste of putback-based design by
looking at several BiGUL constructs.

- Start with a natural put semantics, and
then revise 1t so that a corresponding
get exists.



(Well-behaved) Lens
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Uniqueness of get

For any lenses 1 and r,

put 1 = put r ==> get 1 =get r
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Replace :: Bi1GUL v v

put Replace s v = Just v
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Skip :: BiGUL s v

put Skip s v = Just s
C}Qﬁ' QC(T $ = Jugt ()



-> BiGUL s vV

¢ A
put (Skip §) s v =1if v == % s
then Just s
else Nothing
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Prod :: BiGUL s1 vl
->“B1GUL s vp”
-> BiGUL (sl,sr) (vl,vr)

put (1 “Prod® r) (sl, sr) (vl, vr) = do

sL21<- put 1 6) @1

(5r’) <- put r sr vr
return (s1’, sr’)

get (1 "Prod r) (sl, sr) = do
vl <- get 1 sl
vr <- get r sr
return (vl, vr)




PutGet for Prod

Assume

put (1 "Prod r) (sa, sb) (va, vb)
= Just (sa’, sb’)

(do s1’ <- put 1 _sa val="Jus 14

sr’ <- put r sb vbl= Juwet sv’

___return (sl’, sr’))| = Just (sal,-sb™)
Prove

get (1 Prod r) (sa’, sb’) = (va, vb)
(do vl <- get 1 sa’

vr <- get r sb’
return (vl, vr)) = Just (va, vb)




PutGet for Prod

(do s1’ <- put 1 sa va
sr’ <- put r sb vb

return (sl’, sr’)) = Just (sa’, sb’).
{ Ugg—

3(§I§.‘put l sa va = Just (sl’
%>3<§?j.’put r sb vb = Just (sr
Just (sl1’, sr’) = Just (5a_+_5b_)

put 1 sa va = Just sa’ A put r sb vb = Just sb’
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PutGet for Prod

Assume

put 1 sa va = Just sa’
put r sb vb = Just sb’
Prove

get 1 sa’ = Just va
get r sb’ = Just vb
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Case (binary)

type CaseBranch s v = (s » v » Bool, BiGUL s v)
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Case (with exit conditions
and adaptation)

type CaseBranch s v =
(s » v » Bool, BiGUL s v, s -> Bool)

type CaseAdaptiveBranch s v =
(s ->v ->Bool, s -> vV =>5s)
Case :: CaseBranch s v
-> CaseBranch s v
-> CaseAdaptiveBranch s v
-> BiGUL s v



Rearrangement

+ $(rearrv [‘/lik@fE/i¥:X2l\:Z,£X;§? ') .

- Key: pattern matching and expression
evaluation are invertible

« Type-safte implementation with Haskell’s
generalised algebraic datatypes



